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Objectives 

1.Review unique challenges to AMR control in low and middle 
income countries (LMICs) 

2.Improve understanding of  recent trends of  resistance among 
globally relevant pathogens such as tuberculosis (TB), malaria, 
HIV and pandemic-potential influenza 

3.Turn attention to bacteria and highlight the first report of  the 
Global Antimicrobial Resistance Surveillance System (GLASS) 

4.Conceptualize AMR spread driven by usual principles of  
infectious disease emergence, such as role of  human movement 
and globalization 

LMIC: low and middle income countries 
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UNIQUE CHALLENGES 

Low and Middle Income Countries AMR/AS 
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Deaths Attributable to AMR Every Year by 2050 

The UK Commissioned Review on Antimicrobial Resistance, Chaired by Jim OõNeill, 2014 
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Unique LMIC Challenges 

ÅStructural, cultural and socioeconomic factors 

contribute to development of  AMR 

ÅHighest morbidity and mortality pathogens demand 

most of  limited resources 

ïTB, malaria, HIV 

ïFragmented, dedicated funding lead to silo approach  

ÅAnthropogenic waste from municipal, hospital and 

pharmaceutical industry increases AMR reservoirs 

ÅWeak infection, prevention and control (IPC) 

 

LMIC: low and middle income countries 
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Ebola: Case Study for the Imperative for Better Global IPC  
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Antibiotic Access vs Stewardship 

Å Fixed dose combination drugs (FDCs) well-established for 

resistance control for TB, malaria, HIV 

ïUsually inappropriate for antibacterials 

ÅElected as reflection of  parallel poor diagnostic access 

ïOften pharmacologically ôproblematicõ such as 

antibacterial+antiprotozoan, different half  lives or 

overlapping toxicities 

Å Supply and distribution systems weak 

ÅWeak medicine regulatory capacity 

ïSales of  substandard/counterfeit antimicrobials rampant 
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Drug Quality in India 

ÅIndia is largest antibiotic consumer per capita among 71 countries 

ïIncreasing, controlled by Central Drugs Standard Control Organization 

ÅAnalysis of  PharmaTrac drug sales 2007-2012 

Å118 FDCs marketed 

ïCompares with 5 in UK and US 

ï53/118 marketed by multinational companies 

Å64% of  FDC antibiotics and 7% single antibiotics sold illegally 

without CDSCO approval 

McGettigan P et al.  Br J Clin Pharmacol 2018; doi:10.1111/bcp.13503 

FDC: Fixed dose combination 
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Fake and Substandard Medicine in LMICs 

Å10% of  medicines in LMICs fake or substandard 

ïAntibiotics, cancer treatments, diabetes medications 

ÅWHO received 1,500 reports since 2013 

ïDirected to most vulnerable or during outbreaks 

ï36% were antibiotics and antimalarials 

ÅTranslated to 169,000 children dying of  pneumonia, 158,000 from malaria 

http://fakemedicinesrealdanger.com/web/about-counterfeiting 
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One Health Critical in LMICs 

ÅHuman, animal and human health are inextricably linked 

ÅAgricultural antibiotic use uncontrolled 

ï80% of  animal-origin foods in Africa contain drug residue 

ÅCompared with <1% in Europe 

ÅEnvironment contamination 

ïHospital and incompletely treated urban wastewaters 

ïEffluents from livestock farms and aquaculture untreated 

ÅUp to 80% of  antibiotics consumed by farm raised fish and 90% of  those by 

terrestrial far animals are excreted intact. 

 
Cabello FC, et al. Antimicrobial use in aquaculture . . Environ Microbiol 2013; 15:1917042. 

Kumar K et al. Antibiotic use in ag . . .Adv Agron 2005; 87:1-54. 
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Terrible Dilemmas 

ÅTerrestrial food-animal and aquaculture 
production have intensified in LMICs to 
meet protein demands in settings that do 
not currently meet population nutrition 
needs 

ïHow can we simultaneously restrain 
unregulated food production and feed 
populations that are starving today?  

ÅComplicating AMR strategies in LMICs, 
far more children die from inadequate 
access to antibiotics than drug resistant 
infections 

ïHow do we simultaneously improve 
access yet minimize misuse? 



GEISELMED.DARTMOUTH.EDU 

MORDOR Study: An AMR Conundrum 

ÅRandomized 1,533 communities in Niger, Malawi, and Tanzania 

Å~190,000 children 1m-5yo in given community received either single 
dose of  oral azithromycin or placebo 4 times over 2 years 

ÅChild mortality in azithromycin-treated communities was 13.5%  lower 
overall than placebo communities. Largest benefit 

ï25% reduction in children 1-5mo 

ï18% reduction in Niger, where >10% of  children die by 5th birthday 

ïDid not measure AMR, but similar studies found macrolide resistance 

ÅòThe potential for resistance will have to be balanced against the 
potential to save the lives of thousands of young children.ó 

Keenan JD, et al.  Azithromycin to Reduce Childhood Mortality in Sub-Saharan Africa. NEJM 2018; 378:1583-1592. 

By Okpor Leonard - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=55205491 
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GLOBAL AMR INITIATIVES ADDRESS HIGHEST 

MORBIDITY AND MORTALITY PATHOGENS 

Tuberculosis, Malaria, HIV, Pandemic flu 
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Imperatives for TB, 
Malaria and HIV AMR  

Drug resistance surveillance programs functioning 
for decades 

Å Estimate disease burden 

Å Informs planning for diagnostic and treatment 
services 

Å Aids monitoring the effectiveness of  control 
interventions, and design effective treatment 
regimens to address and prevent future 
resistance 


